Mixed potassium-lead borophosphate glasses were studied in two compositional series xK2O-(50-x)PbO-10B2O3-40P2O5 and xK2O-(50-x)PbO-20B2O3-30P2O5 with x = 0, 10, 20, 30, 40 and 50 mol% K2O. The replacement of lead by potassium results in remarkable changes of the 11 B and 31 P MAS NMR, Raman and infrared spectra of these glasses. The observed changes in the spectra and properties of the glasses can be ascribed mainly to the differences in the space occupied by cations, the differences in electronegativity and the field strength of the corresponding cations.
INTRODUCTION
The glass structure is characterized by a disordered network usually composed of polyhedra formed from glass-forming oxides, whereas cations are supposed to be embedded in the network. Therefore, Raman spectra are sensitive mostly to changes in the anion network and not so much to differences in cations, e.g. in phosphate glasses 1.
During the study of potassium-lead borophosphate glasses, we have observed remarkable differences in their NMR, Raman and IR spectra, which are reported below.
EXPERIMENTAL PROCEDURE
Homogeneous glasses were prepared and studied in two compositional series of (A) xK2O-(50-x)PbO-10B2O3-40P2O5 and (B) xK2O-(50-x)PbO-20B2O3-30P2O5 with x = 0 , 10, 20, 30, 40 and 50 mol% 120. Glasses were prepared from PbO, K2CO3, H3BO3 The Raman spectra of the glass series A are shown in Fig.3a and those of the glass series B are shown in Fig.3b . In the high-frequency region of the Raman spectrum of the pure borophosphate glass of A series, there is one dominant band with a maximum at 1108 cm-1. With the replacement of PbO by K2O, this band gradually splits into two bands with maxima at 1064 and 1157 cm-1 at the 50K2O-10B2O3-40P2O5 glass .
With the results of 31 P MAS NMR spectra, we can suppose that the Raman spectra of this glass reveal the presence of both metaphosphate and pyrophosphate structural units .
In this way, we can ascribe the band at 1157 cm-1 to the symmetric stretching vibration vs(PO2) of metaphosphate units. This assignment is supported also by the results of The infrared spectra of the glass series (A) are shown in Fig .4 . The changes in their character correspond well to the changes in NMR and Raman spectra . In the IR spectrum of the glass 50PbO-10B2O3-40P2O5, we can observe mainly characteristic bands of metaphosphate structure, whereas in the IR spectrum . of the 50K2O-10B2O3- We can suppose that also the bonding interaction in potassium glasses has a more ionic character than in the lead glasses. These structural changes are reflected with all spectroscopic methods and explain some changes in characteristic parameters of these glasses such as an increasing molar volume and decreasing glass transition temperature observed when replacing PbO by K2O.
